High-spin, stretched-state excitations were studied in the "Ar(p, n )"K reaction at 135 MeV with the 
Zamick, ignoring y (which Gerace and Green [2] compute to be about 1%) finds G =0. 22 ; however, an analysis [3] of a Ca(d, p) 'Ca(J"= -, '+) experiment yielded a value of 0.78 for G. Noting that in his model G = 1.0 implies that the Ca ground state is entirely core excited, Zamick states that G =0.78 would require the unperturbed energy of the two-particle -two-hole (2p-2h) state to be lower than the simple shell-model state, which "would be a major catastrophe for the shell model. "
One must suspect that the extraction of G from stripAlthough the nuclear shell model is over forty years old, there remain certain persistent difficulties. Among these difficulties is the structure of the doubly magic nucleus Ca. Exemplifying this problem is the paper of Zamick on the theory of core excitation of the Ca isotopes [1] . The Table I (from Table 2 of Brown, Masson, and Hodgson [4] ), the extracted number of proton holes in Ca varies from 0.27 to 0.73, depending on experiment. More recently, Kramer et al. [5] find even larger values for the number of proton holes in Ca from Ca(e, e'p) proton knockout studies. Similarly, the Ca(d, p) work of Eckle et al. [6] [10] and by Tornow et al. [11, 12] [13, 14] . The most recent of these measurements, performed by Nann et al. [13] 
II. EXPERIMENTAL PROCEDURE
The experiment was performed at the Indiana University Cyclotron Facility (IUCF) with the beam-swinger system.
The experimental arrangement and datareduction procedures were similar to those described previously [19, 24] . Neutron III. DATA REDUCTION Excitation-energy spectra were obtained from the measured TOF spectra using the known flight paths and a calibration of the time-to-amplitude converter. The ' C(p, n)' N reaction from carbon in the Kapton gas-cell windows was used to provide absolute reference points (see Fig. 1 ). At forward angles, the ' C(p, n)' N(1+, g. s.) transition was used; at wide angles, the ' C(p, n)' N(4 4.3 MeV) transition was employed. This procedure is estimated to yield absolute neutron kinetic energies (and therefore excitation energies) good to +0. 1 MeV.
In order to obtain excitation-energy spectra for the Ar(p, n) K reaction, it was necessary to subtract the The large peaks seen in the empty-cell spectra are from the carbon, nitrogen, and oxygen in the Kapton entrance and exit windows. spectra by subtracting empty-cell runs. The TOF spectra were aligned using the strong ' C(p, n)' N peaks. The empty-cell run was normalized to the full-cell run by comparing yields in the ' C(p, n) peaks. Because there is additional energy loss in the Ar gas for a full-cell run, it was observed that the peaks in an empty-cell run were somewhat narrower than for a full-cell run. This difference produced positive and negative swinging oscillations for subtractions of peaks, even when properly normalized. This problem was eliminated (to first order} by performing a Gaussian smearing of the empty-cell runs to broaden the TOF peaks. The full and empty-cell runs at 45' (converted to excitation-energy spectra) are shown in Fig. 1 Fig. 2 Yields for transitions in the Ar(p, n) K reaction were obtained by peak fitting of the TOF spectra. The spectra were fitted with an improved version of the Gaussian peak-fitting code of Bevington [28] . Examples of peak fitting of similar (p, n) neutron TOF spectra were presented earlier [24, 25] . Cross sections were obtained by combining the yields with the measured geometrical parameters, the beam integration, and the target thickness. The neutron detector efficiencies were obtained from a Monte Carlo computer code [29] , which was tested extensively at these energies [30, 31] . The overall absolute cross sections were checked by remeasuring the known ' C(p, n)' N(g. s.) cross section with a carbon-foil target. The experimental procedure and data reduction are similar to that described in more detail in Refs. [19] and [24] .
The uncertainty in the overall scale factor is dominated by the uncertainty in the detector efficiencies and is estimated to be +12%. Fig. 1 ).
IV. RESULTS AND DISCUSSION
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An excitation-energy spectrum for the Ar(p, n) K reaction at 45 is shown in Fig. 2 . The two transitions of most interest here are to states at 3.5 and 5.3 MeV of excitation. These transitions can be seen clearly in Fig. 2 .
The extracted angular distributions for these two transitions, plus that for the "shoulder" at E =5.9 MeV on the side of the 5.3 MeV peak, are shown in Fig. 3 .
As discussed above, the question of interest here concerns the nature of the state at 5.3 MeV. To this end, we compare in Fig. 3 For further assistance in trying to identify these states in K, we compare the observed excitation-energy spectrum with that predicted by shell-model calculations.
The results of such calculations are shown in Fig. 4 , compared with a "smoothed" excitation-energy spectrum at 45'. This smoothing was performed to try to see any further structure in the excitation-energy region above 10 MeV, where the statistical fluctuations are severe. The shell-model calculations were performed with the computer code oxBAsH [35] . The 0+ to 7+ calculation assumes the full (ld3/2 lf7/2) model space and uses the SAS (Sakakura-Arima-Sebe) interaction [7] . The 0+ to Fig. 4 were used to compute the 6 strengths to be seen in the Ca(d, a) reaction. The result was that the 5.3 and 5.9 MeV states of the (p, n) spectra should have been equally strong in (d, a) whereas only a 5.3 MeV peak is seen in Refs. [13] and [14] . Furthermore, three peaks, each twice as strong, should have been seen at -8, 10, and 11 MeV, contrary to the observations of Nann et al. [13] .
A spin of 9+ has been tentatively assigned to a level at 5.25 MeV by van der Poel et al. [16] . This 
